Changes in optic nerve head blood flow, visual function, and retinal histology in hypercholesterolemic rabbits.
We investigated the effects of hypercholesterolemia on optic nerve head (ONH) blood flow, visual function, and retinal histology in a rabbit model. Hypercholesterolemia was induced in rabbits by feeding them a high cholesterol (1%) diet for 12 weeks. Changes in blood pressure, intraocular pressure (IOP), and ONH blood flow were monitored at 6 and 12 weeks after treatment. The autoregulation of ONH blood flow as detected by laser speckle flowgraphy was verified by an artificial elevation of IOP at 12 weeks. Visually evoked potentials (VEPs) were also recorded and analyzed at 6 and 12 weeks. Finally, a histological examination as well as immunohistochemistry to endothelial nitric oxide synthase (eNOS) and inducible nitric oxide synthase (iNOS) was performed. In the hypercholesterolemic rabbits, blood pressure, IOP, and ONH blood flow did not alter significantly throughout this study. The autoregulation of ONH blood flow against IOP elevation was found to be impaired at 12 weeks. The amplitudes of the first negative peak of VEPs were diminished. Both the density of the retinal ganglion cells and the thickness of the inner nuclear layer and photoreceptor cell layer were reduced. Immunoreactivity to eNOS was reduced and that to iNOS was enhanced in the hypercholesterolemic rabbits compared to those in the normal control rabbits. The results of this study show that hypercholesterolemia induces impairment in the autoregulation of ONH blood flow and deterioration in visual function and histology. Downregulation of eNOS activity might be one of the causes for impairment of the autoregulation. Enhanced activity of iNOS might be involved in the impaired visual function and histology.